The present study was carried out to estimate digestion, rumen fermentation, milk yield and composition of lactating Barki ewes fed diets with or without different types of algae (Ulva lactuca and Pteroclandia capillacea) at levels of 0, 5 and 10 g/kg diet alone or a combination of both algae, at levels of 2.5 and 5 g/kg diet. Results showed that supplementation of both types of algae at a level of 5 g/kg for each improved (P≤0.05) the digestion of the experimental diets in term of increasing digestibility coefficients of nutrients, especially CP, CF and fiber fractions. On the other hand, digestibility coefficients of the cell wall constitutes were higher (P≤0.05) for diet supplemented with both types of algae at level of 2.5 or 5 g of each. Higher feeding values were obtained for diet supplemented with both algae, followed by those supplemented with each type of algae alone. The highest (P≤0.05) milk yield, milk fat and milk protein were detected by the same diets. Algae supplementation had no effect on milk lactose and ash percentages.
INTRODUCTION
There is an increasing interest in the use of unconventional resources to guarantee of good quality forages all over the year. The use of seaweed or algae can play a role in these new resources. The identification of new feed resources is therefore crucial for sustainable animal production and future viability. Ideally, the new feed resource should have high nutritive value and conversion efficiency, be able to optimize animal product quality and use land and water efficiently (Poppi and McLennan, 2010) .
Algae are good valuable sources of food, micronutrients (essential nutrients, especially trace elements), and raw materials for the pharmaceutical industry and considered in the 21 st century as the food supplement or source of proteins, lipids, polysaccharides, minerals, vitamins, and enzymes (Rimber 2007) .A wide variety of seaweeds grow along the Egyptian Mediterranean coast, especially at Alexandria. The green algae (Ulva lactuca) and the red algae (Jania rubens and Pteroclandia capillacea) are among the most abundant the Alexandria coast, particularly, from spring to autumn (Aleem, 1993) . Algae are considering one of the marine feedstuffs where it can be found in the sea, rivers and lakes. It's heterogeneous group of plants with a long fossil history, the two major types of algae can be identified as the macro-algae (seaweeds) occupy the littoral zone, which included green algae, brown algae and red algae, and the micro-algae are found in both benthic and littoral habitats and also throughout the ocean waters as phytoplankton (Garson, 1989) .Harvested algal biomass is a highgrade protein source, which could be used to replace a portion of the protein content of animal feed which is mostly imported and expensive. It providing feed usually amounts to 50% or more of the cost of producing milk (Johnson et al., 1991) .
In addition, milk from dairy cows fed a diet supplemented with the marine algae (Schizochytrium sp.) showed an increase in omega-3-fatty acid content, a characteristic that has potential for improving consumer health (Franklin et al., 1999) . The purpose of this study was to determine the effect of inclusion marine algae (Ulva lactuca and Pteroclandia capillacea) in diets of lactating ewes on digestion, feeding value and milk production.
MATERIALS AND METHODS
This study was carried out at Noubaria Experimental station, Animal Production Research Institute, Ministry of Agriculture and laboratory experiments were conducted in Animal Production Department, Faculty of Agriculture, Tanta University.
The basal diet for all the experimental groups included concentrate feed mixture (CFM) and rice straw (RS). Ingredients of CFM and chemical analysis of CFM and RS are presented in Tables (1 and 2) , respectively.
Ewes in seven experimental groups were fed the basal diet with or without different levels and types of algae as the following: D1: Basal un-supplemented diet (Control 
Animals:
Nine adult Barki sheep (48±1.5 kg) were used to conduct the digestibility trails, while, three rams fitted with rumen permanent fistula were used to evaluate the rumen fermentation activity. In addition, forty two Barki ewes at the same lactation stage weighing (50±2 kg) were used to estimate milk yield and milk composition.
Digestibility trails:
The digestibility trails lasted 28 days, 21 days as preliminary period, followed by 7 days as a collection period. Animals were kept in individual metabolic cages and fed the experimental diets. Water was available all the time. During the collection period, the daily feed residues if any were collected and weighed to estimate the actual feed intake. Fresh feaces were collected, weighed and 10% of a total amount was dried at 65 ᵒC for 24 h then grounded in a mill to uniform particle size of 1 mm and stored in plastic bags at room temperature for the laboratory analysis. The daily urine secreted was collected in a plastic jar contained 5 ml of sulphuric acid (H 2 So 4 ) for preventing ammonia losses. Ten percentage of urine was taken as samples and stored in glass bottle at 20 o C until the chemical analysis. Feed, feed refused, urine and feaces were analyzed according to AOAC (2000) . The cell wall constituents (NDF, ADF and ADL) in feed samples were estimated according to Goering and Van Soest (1970) .
Lactation experiment:
Feeding the experimental diets began after 5 weeks of the beginning of lactation and lasted about 4 weeks. Rice straw was offered ad libitum, while CFM was offered according to NRC (1988) .
Daily milk yield was recorded once a week on an individual basis. Milk was sampled from the morning milking and immediately cooled. Milk content of total solids (TS) was determined after drying the milk at 110 o C for 3 to 4 h till fixed weight. Milk fat was determined according to Gerber's methods described by Ling (1963) , while solid not fat (SNF) was calculated by the difference. Fat corrected milk (FCM, 4 %) was calculated according to Gaines (1923) 
Statistical analysis:
Data were statistically analyzed using procedure of SAS (2000). Duncan's Multiple Range Test (Duncan, 1955) was used to compare among means.
RESULTS AND DISCUSSION

Digestibility coefficients:
Results shown in Table ( 4) revealed that algae supplementation had a significant (P≤0.05) effect on digestion of the experimental diets. Diets supplemented with algae combination at a level of 5 g (D7) recorded the highest digestibility coefficients of all nutrients, while the control diet had the lowest values. The increase of digestibility coefficients of nutrients following the supplementation of algae combination could be due to that they may alter the bacterial population in the rumen of sheep, which many affect the digestibility of diet, and in turn alter the end products of fermentation (Lowery and Kennedy,1996) . Concerning the digestibility of wall cell constituents, digestibility coefficients of NDF, ADF and ADL were significantly (P<0.05) increased by algae supplementation with both levels of Ulva Lactuca and Pteroclandia capillacea at levels of 2.5 or 5 g (D6 and D7), being significantly (P<0.05) higher for D6 than D7. 
Feed consumption:
Data presented in Table ( 6) illustrated that diets supplemented with both algae types (at a rate of 5 g from each algae) showed significantly (P<0.05) the lowest feed intake as DM with the highest feeding values as DTN and DCP, and insignificantly moderate feed intake as DTN or DCP. This could be due to the more digestion coefficient of most of nutrients and NDF, ADF and ADL digestion coefficients as well. 
Nitrogen balance:
Regarding the N utilization of the experimental diets, results in Table (7) revealed significant (P<0.05) differences in N intake (NI) and N absorbed (NA), being the highest for D6, but nitrogen balance (NB) was significantly (P<0.05) the highest for D3 and D7 as recorded for TDN and DCP intakes. These were reflected in the highest N utilization expressed as either NB/NI in D7 or NB/NA in D3. However, the lowest (P<0.05) NB and N utilization was recorded for the control diet (D1). These results agreed with Khalel (2013) , who noticed that the supplementation of ulva lactuca at level of 4% had higher values of total digestible nutrients (TDN), digestible crude protein (DCP), N-balance and nitrogen utilization compared to other experimental diets, but there were no significant differences (P<0.05) were appeared among experimental diets for N-intake.
Rumen parameters:
Rumen parameters of ewes fed the experimental diets are presented in Table ( 8) . Ruminal pH value was insignificant (P<0.05) among diets. While NH 3 -N concentrations were significantly higher (P<0.05) for D7 than for other experimental diets, which did not differ significantly. These could be due to the highest NH 3 -N rate of production for D7. On the other hand, TVFA´s concentration significantly (P<0.05) decreased for all supplemented diets, especially D7. However, D2 did not differ significantly from that in D1 (control). This finding could be resulted from more DM intake, NB and N utilization of these dietsor due to the effect of such supplementation on alteration of the bacterial population in the rumen of ewes fed diets supplemented with algae. In this respect, Obara et al. (1991) explained that increasing the rumen fermentation is often related with lower ruminal concentration of NH 3 -N which may be used for microbial protein synthesis. 
Milk production:
Data in Table ( 9) revealed that ewes fed D7 showed the highest milk yield and 4% FCM, but did not differ significantly from those fed D1. Also, ewes fed D7 showed significantly (P<0.05) the highest percentages and yields of fat and protein in milk. However, percentage of total solids (TS) in treatment groups as compared to control one. While, percentages of solids not fat, lactose and ash were not affected significantly by treatments. Increasing milk, fat and protein yields in D7 could be due to the more digestion coefficients, feed intake and diet utilization. These results are in disagreement with Bichi et al. (2013) , who evaluated the animal performance and milk fatty acids composition in response to marine algae (MA) in the diet of Assaf ewes. They found that diet response to marine algae (MA) did not affect milk yield, but did decreased milk fat content. 
Economic efficiency:
From the economic point of view, Table (10) showed that feeding ewes with diet supplemented with both of algae can achieved more cash return compared to the un-supplemented one, being with the highest economic efficiency for ewes fed D7 supplemented with Ulva Lactuca + Pteroclandia capillacea at level of 5 g from each. 
CONCLUSION
In the current study, the results appeared that, algae supplementation enhanced the digestion especially, crude protein and crude fiber of the experimental diets fed to sheep. Also, supplementation with Ulva lactuca or/and Pteroclandia capillacea improved milk production and milk composition as milk fat and protein. So, it could be recommended that, diets fed to sheep and lactating ewes can be supplemented with both algae strains (Ulva Lactuca or/and Pteroclandia Capillacea) especially, at 5 g, to achieve good economic results.
